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Abstract 

The male reproductive organs and genitalia of Anisolabis littorea (White) 1846 
Dermaptera: Labiduridae) are described macroscopically and histologically. The 
structures and ducts are almost completely paired, but are not symmetrically arranged. 
Some comparison is made between the condition in A. littorea and that already 
described in other Dermaptera, but this has been hindered by the virtual absence 
of histological work. There is much variation within the Labiduridae in respect of 
the reproductive organs. The functions of certain associated structures have been 
considered. 


Introduction 

Anisolabis littorea (White) 1846 is the common endemic sea-shore earwig of New 
Zealand and its outlying islands. The growth of the head capsule and antennae 
and the biology of the species have been recorded in earlier papers by the writer 
(Giles, 1952, 1953). An account of the female reproductive system is in preparation. 

The male genitalia of Dermaptera are now held to provide the most useful 
systematic characters for the group, but little morphological and no histological 
work, however, has been done on the organs. The reproductive organs have received 
even less attention. The present paper attempts to remedy these deficiencies in 
respect of Anisolabis littorea. The terminology used follows that of Snodgrass 
(1957) and is therefore morphological rather than systematic. However, certain 
terms employed by Burr (1915) and by Hincks (1956), of a more strictly systematic 
nature, will be used. 

It is well known that males of the superfamily Labiduroidea have the genitalia 
paired, but not necessarily symmetrical. In the family Labiduridae the male genitalia 
are paired but asymmetrical (Hincks, 1956). Earlier work has shown that in the 
Labiduridae the male reproductive organs are also paired, but the extent of the 
duplication is very variable. In Anisolabis littorea there is almost complete pairing 
and some asymmetry of the organs, but the relative position of the species within 
the family in this respect is not apparent. Further work on other members of the 
family should rectify this and show whether relationships based on the relative 
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degree of duplication of the reproductive organs are correlated with relationships 
based on the structure of the genitalia. 

A number of authors have worked on the reproductive organs and genitalia 
of a wide range of species of Dermaptera. However, as mentioned above, most of 
the descriptions are fairly generalised. Berlese (1909) figures the reproductive 
systems of Forficula auricularia L. and of Euborellia moesta (Gene) 1839. In the 
latter species there are some points of resemblance with Anisolabis littorea, but the 
internal organs are fully paired. Burr (1915) describes and develops a detailed 
terminology for the parts of the dermapteran genitalia. In the same paper there 
appears the last revision of the group as a whole; this is based on genitalic char¬ 
acters. The same author (1916) figures and describes the ninth sternum and the 
manubrium of a series of Forficulina. The reproductive organs and genitalia of 
Arixenia jacobsoni Burr 1912 are figured and fully described macroscopically by 
Burr and Jordan (1913). Chopard (1949) figures and deals briefly with the 
reproductive organs and genitalia of Forficula auricularia and figures those of 
Hemimerus sp. Crampton (1918) illustrates the genitalia of some Dermaptera and 
later (1938) holds that the structures called “parameres” in the Dermaptera are 
peculiar to the group, unless they “ are homologous with similarly located struc¬ 
tures borne on each side of the paired penes of male Ephemerida ”. He calls these 
structures “ parandrites to distinguish them from the true parameres of higher 
insects ”. 

The reproductive organs and genitalia of Hemimerus deceptus ovatus Deoras 
1941 are figured and discussed by Deoras (1941). Hincks (1956) describes the 
genitalia of the Dermaptera as a group, noting the variations shown in the major 
sub-groups. Imms (1957) figures and deals briefly with the reproductive organs 
and genitalia of Forficula auricularia and some other species. The reproductive 
organs and genitalia of Hemimerus talpoides Walker 1871 are shown and briefly 
discussed by Jordan (1909). Meinert (1863) figures and describes in varying 
detail the reproductive organs and genitalia of Forficula auricularia, Forficula 
minor L. [= Labia minor (Linnaeus) 1758] and Forficula acanthopygea Gene 
1832 [= Chelidurella acanthopygea (Gene) 1832]. He also mentions these organs 
in Forficula gigantea Fabricius 1793 [= Labidura riparia (Pallas) 1773]. Meinert 
(1868) figures and describes the reproductive organs and genitalia of Labidura 
gigantea Fabricius 1793 [= Labidura riparia (Pallas) 1773], Labidura advena 
Meinert 1868 [= Anisolabis advena (Meinert) 1868] and Forficula biguttata 
Fabricius 1792 [= Anechura bipunctata (Fabricius) 1781]. He points out the 
paired nature of the reproductive organs in the two species of Labidura. Qadri 
(1940) traces the development of the genitalia and the reproductive organs in 
Forficula auricularia and figures and deals briefly with these structures in Hemi¬ 
merus hanseni Sharp 1895. Ramamurthi (1958) describes portions of the repro¬ 
ductive organs and genitalia of Euborellia annulipes (Lucas) 1847, Nala lividipes 
(Dufour) 1828, Forcipula quadrispinosa (Dohrn) 1863, Labidura riparia and 
Marava arachidis (Yersin) 1860. He also figures parts of the reproductive organs 
of M. arachidis, E. annulipes and L. riparia. Later (1959) he describes the develop¬ 
ment of the reproductive organs and genitalia of Euborellia annulipes and discusses 
the evolutionary significance of the trend from the paired to the single condition 
seen in the series Anisolabis maritima (Gene) 1832, E. annulipes, Marava arachidis 
and Forficula auricularia. 

Sharp (1901) very briefly describes the reproductive organs of the Dermaptera 
as a whole. Snodgrass (1935) figures and describes the genitalia of Anisolabis 
maritima and Forficula auricularia. Later (1936) he gives a fuller treatment of 
the genitalia of a Labiduroid, Hemimerus and Forficula and extends the terminology 
developed in 1935. He further (1957) develops a uniform terminology for the parts 
of the male genitalia of insects to show the homologies of the organ throughout the 
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class. Among the Dermaptera, he again considers A. maritima, Hemimerus spp. 
and F. auricularia. There is considerable difference between the genitalia of 
A. maritima, as described and figured by Snodgrass, and that of Anisolabis littorea. 
Walker (1922) figures the genitalia of Anisolabis maritima and of Forficula auricu¬ 
laria and briefly discusses the condition of the organ in the Dermaptera. Verhoeff 
(1902) initiated the study and use of the genitalia as a taxonomic character for 
Dermaptera. This work was developed and extended by Zacher (1911) who, by 
using large collections of a wide range of Forficulina, put Verhoeff’s ideas into order. 

Technique 

Fresh specimens were examined in 1% saline to observe the condition and 
colour, etc., of the organ in life. However, most dissections were carried out in 
70% alcohol. For histology, aqueous Bouin’s Fluid or Eltringham’s Fixative B 
(Eltringham, 1930) were used; Ehrlich’s haematoxylon counterstained with van 
Gieson gave satisfactory results. 
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Outline of the Structure and Relations of the Reproductive Organs 

and Genitalia 

The male reproductive system of Anisolabis littorea (Figs. 1, 2) possesses many 
unusual features. The testes are large and fusiform, lying alongside the hinder end 
of the midgut. The vasa deferentia are long, slender tubes; each snakes down from 
the base of the testis to the ventral body wall, where it passes between two of the 
ventral muscles and then up to join the large median vesicula seminalis. This is 
ovoid, and with the rest of the system lies beneath the gut but above the manubrium 
(p. 209). 

The common ejaculatory duct emerges from the vesicula posteriorly and, re¬ 
maining attached to it, runs upwards and then forwards to the dorsal aspect of 
the vesicula, where it narrows down and bifurcates. The paired ducts, which are 
slightly inflated distally, are here called the “ ejaculatory dilations These soon 
become free from the vesicula wall and narrow to their junction with the ejacula¬ 
tory ducts. Each ductus continues forward as a discrete tube until it passes through 
a muscle loop attached to .the apex of the manubrium and then turns backwards, 
enters the genital organ, and eventually becomes continuous with the long, slender, 
sclerotised virga. The two virgae open separately on paired mesal lobes (the penes 
of systematists). The paired ejaculatory ducts, virgae and penes are asymmetrical. 
All the reproductive organs are creamy-white in colour. 

The genitalia, paired as is typical of the Labiduridae, consist of a median 
flattened organ which is single basally and double apically (Fig. 1). Each apical 
portion is composed of a penis which is itself single proximally and double distally. 
The latter is made up of a mesal lobe traversed by the virga and a lateral lobe. 
The mesal lobes are always asymmetrical, one passing straight backwards and the 
other being reflected forwards. 

The Reproductive Organs 

The Testes 

The testes are in general fusiform (Fig. 2) but there is some variation between 
the two testes of an individual as well as in a series of specimens. In fresh material 
the investing sheath of each testis is richly supplied with tracheae and is lightly 
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scattered with white granules; a fairly wide pale buff-coloured band encircles the 
base. Each tesffs is comprised of two follicles which are readily visible, being set 
off by a shallow groove down the broad face of the organ. The follicles are drawn 
out apically to separate short conical processes of variable shape, but basally they 
appear to be united as the testis narrows to the vas deferens. 



Scale lines represent 1 mm. 

Text-fig. 1.—Male reproductive organs and genitalia of Anisolabis littorea (White). Fig. 1— 
Genitalia with vesicula seminalis folded forward. Testes not shown. Fig. 2—Testes and 
vesicula seminalis in situ above basal portion of genitalia. Fig. 3—Postgenital region ventrally 
with genitalia extruded. Posterior section of ninth abdominal sternum removed, b, basal 
zone of testis; bp, basal portion of genitalia: c, common ejaculatory duct; e, ejaculatory duct; 
ed, ejaculatory dilation; es, eversible sac; /, follicle; fd, free duct; fo, forceps; gc, genital 
chamber; /, lateral lobe; m, mesal lobe; ma. manubrium; me, membrane; ml, muscle loop; 
mu, muscle; p, protractor muscle; pe, base of penis; r, retractor muscle; s, sclerotised area; 
t, testis; v, vas deferens; vi, virga; vs, vesicula seminalis; IX, ninth abdominal tergum; X, 
tenth abdominal tergum; 9, ninth abdominal sternum; 10, tenth abdominal sternum. 

The peritoneal sheath of the testis (Figs. 5-8) is thinner apically than basally 
and has many tracheae ramifying through it. The cell boundaries are indistinct 
with numerous flattened nuclei scattered irregularly against the follicle wall. The 
sheath also contains fairly numerous vacuoles and darkly staining granules. In the 
basal buff-coloured zone, which corresponds with the spermatid zone of the follicle, 
the sheath (Figs. 8, 9) is packed with large numbers of small, brightly-shining 
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spherical inclusions. A very thin membrane covers the whole and is carried on to 
the vas deferens. 

The Follicle 

The wall of each follicle (Figs. 5-9) is composed of a thick structureless brightly- 
staining membrane which is thinner apically than basally; it is continued into the 
vas deferens. Internally the cyst wall cells are directly in contact with this mem¬ 
brane, remaining flattened as far down the follicle as the zone of transformation. 
Here the cyst walls in the follicle lumen rupture and disintegrate, but the cells 
attached to the follicle wall remain there and, increasing greatly in size and height, 
continue into the vas deferens where they become cubical. 

Zones of the Follicle 

1. The Germarium 

This region is occupied by undifferentiated cells (Fig. 5); germ cells cannot be 
distinguished from cyst wall cells. The contents lie in direct contact with the 
follicle wall. 

2. The Zone of Spermatocytes 

At first a small number of spermatocytes is surrounded by a rounded envelope 
of oval cells (Fig. 6). As the cysts increase in size, by division of the spermato¬ 
cytes, they become polyhedral due to mutual pressure and the wall cells are flattened 
(Fig. 7). At the same time the spermatocytes themselves become smaller. It 
seems that all spermatocytes of a cyst undergo mitosis simultaneously. 

3. The Zone of Maturation and Reduction 

Again, it seems most likely that all the spermatocytes in a cyst undergo meiosis 
together. In one specimen examined there were many metaphase plates, the 
chromosomes being fairly large and globular. It would appear that the diploid 
number is 28, but in some cells there were 27 chromosomes together with a group 
of 3 which had moved to one pole ahead of the others. 

Callan (1941) and Makino (1951) tabulate the results of chromosome counts 
on Anisolabis spp. It seems that the male diploid number is 25, although Randolph 
(1908) found 24 in Anisolabis maritima. Callan also shows that the male diploid 
number in different individuals of Forficula auricularia is 24 or 25, dependent upon 
the sex-determining mechanism being XY or XiX 2 Y respectively in that individual. 

Brindley (1912) shows that in wild populations of Forficula auricularia there 
are fewer males than females (males: females:: 45:55). Callan points out that 
because of the species’ habits this “may be of considerable selective advantage to 
an organism such as Forficula ”, The same equally well applies to Anisolabis 
littorea : it has similar habits and in the field there arc also fewer males than 
females (Giles, 1953). 

Undoubtedly a complete study of the spermatogenesis of Anisolabis littorea 
would yield much of interest. 

4. The Zone of Transformation 

The transformation from rounded spermatids to bundles of spermatodesms, 
and eventually to free spermatozoa takes place within the cysts and is followed by 
the breakdown of the cyst walls. Mixed with this mass of sperm bundles and 
spermatozoa in the lowest part of the follicle are detached cyst wall cells, a few 
sperm bundle caps and a large number of light and dark granules (Figs. 8, 9). 
The sperms are long, with rod-like heads. After disruption of the cysts the cells 
lining the follicle are large, columnar and apparently secretory, but near the vas 
deferens they are cubical. Nutrition of the spermatozoa is apparently provided 
by the degeneration of the cyst wall cells and the secretory activity of the follicle 
lining cells. 
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As this material in the lowest part of the follicle passes along the vas deferens, 
the granules and sperm bundles gradually disappear until in the vesicula seminalis 
spermatozoa alone are found (Fig. 12). 

The Vasa Deferentia 

The long, slender vas deferens on each side (Figs. 1, 2) emerges from the peri¬ 
toneal sheath of the testis and runs to the vesicular seminalis as detailed above 
(p. 205). The wall is lined with a cubical epithelium, outside which is a thick 
membrane (Figs. 10, 11). The peritoneal sheath of the testis is carried on to the 
vas deferens for a short distance (Fig. 10). In the specimens examined the lumen 
was filled with sperms. 

The Vesicula Seminalis 

This is a large ovoid structure which receives each vas deferens laterally (Figs. 1, 
2). The Y-shaped tube comprising the common ejaculatory duct and the paired 
ejaculatory dilations emerges posteriorly and passes upwards and forwards over 
the dorsal surface, remaining attached to the vesicula wall (Figs. 1, 2; 12-14). 

In all specimens examined by the writer the cavity of the vesicula was filled 
with sperms. The wall (Figs. 11-14) is lined with tall, rather irregular epithelial 
cells resting on a thin basement membrane. These cells are vacuolated and granular 
and their secretory activity is undoubtedly responsible for the nutrition of the 
sperms. The outer layer is thin and consists of irregularly arranged muscles ramify¬ 
ing through a light connective tissue. The whole organ is ensheathed in a delicate 
epithelium. 

A single spherical or ovoid vesicula seminalis is present in all species covered 
by the review above (p. 204), except that paired vesiculae are found in Euborellia 
moesta (Berlese, 1909). 

The Common Ejaculatory Duct 

This is a single stout tube which emerges from the posterior face of the vesicula 
and runs up to the dorsal surface where it bifurcates and the paired ejaculatory 
dilations begin. The duct is firmly attached to the wall of the vesicula (Figs. 12, 

13). 

The duct is also filled with spermatozoa. The cubical lining epithelium rests 
on a basement membrane and is invested by an apparently discontinuous delicate 
cuticular intima (Figs. 12, 13). Outside the basement membrane is a thick cover¬ 
ing of irregularly arranged muscle fibres and connective tissue. This layer appears 
to be integral with that of the vesicula, and the whole is covered by the one sheath. 
The lumen gradually narrows until, at the point of bifurcation, it is almost occluded. 

This section of the ejaculatory duct is the ductus ejaculatorius conjunctus of 
Snodgrass (1936, 1957). 

The Ejaculatory Dilations 

It is difficult to determine the homology of these paired sections of the 
ejaculatory ducts (Figs. 1, 2, 14). It seems that they are referable to the bulbus 
ejaculatorius of some other insects. For the present, the term “ ejaculatory dila¬ 
tions ” will be used. 

Each is rather wider than the section of the ejaculatory duct before it and a 
constriction marks its posterior limit. At first (Fig. 14) each is affixed to the 
vesicula wall, but shortly loses contact with it. However, the musculares of vesicula 
and dilation are separate, but the organs share a common investment. 

In the material examined, the dilations were free of sperms. The wall of 
each is lined with a columnar epithelium resting on a very thick membrane and 
is invested with a delicate cuticular intima. Outside this is a wide sheath of 
irregularly arranged muscle fibres and some connective tissue. Strands from the 
membrane run out into the muscle sheath, giving it an appearance of being radially 
arranged. The lumen is virtually occluded at the posterior constriction. 
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Structures posterior to the vesicula seminalis which may correspond with the 
ejaculatory dilations of Anisolabis littorea have been recorded in other species of 
Dermaptera. The large single swelling behind the vesicula seminalis in Forficula 
auricularia is well known, but the authors quoted above (p. 204) tend .to interpret 
it in many different ways, or to ignore it. However, it may be referable to the 
paired ejaculatory dilations of A. littorea. In Euborellia moesta , Berlese (1909) 
shows behind each of the paired vesiculae seminales a wide duct opening into an 
even wider swelling, also termed “ vesicola seminale ”; the figure indicates that this 
is muscle ensheathed. These could correspond with the ejaculatory dilations of 
A. littorea. 

The Ejaculatory Ducts 

The two ejaculatory ducts (Figs. 1, 2) are most asymmetrical in appearance, 
but of approximately equal overall length, and are comprised of several regions. 
At first, each widens from its initial constriction and passes through one of the 
muscle loops on the apex of the manubrium. The wall of the portion before the 
loop (Fig. 15) is very thick, consisting of a cuticular lining, an epithelium of very 
tall cells standing on a thick basement membrane and a very wide outer covering 
of irregularly arranged muscle fibres. The whole is ensheathed in a delicate 
epithelial membrane. 

Between the muscle loops and the genitalia the ejaculatory ducts are of unequal 
length, that leading to the reflected mesal lobe being short, whereas the other is 
thrown into a long loop. Here also, the character of the duct wall is changed: 
the muscle sheath gradually becomes converted to a hollow tube of longitudinal 
fibres with the lining epithelium detached as a separate sinuous duct made up of 
a thin intima and cubical epithelium (Fig. 16). The space between the muscular 
tube and the free duct is probably filled with fluid. In this form the duct continues 
into the genitalia. Eventually the internal duct becomes continuous with the virga 
and the muscular tube narrows down and disappears (p. 211). 


The Genitalia 

Until the appearance of the paper by Snodgrass (1957) the homologies of the 
dermapteran genitalia were regarded as being obscure. However, by considering 
the development of the organ in conjunction with that of other insects, he has 
thrown much light on the relationships of the parts. These comparisons also affirm 
that the paired condition in the Labiduroidea is more primitive than the single 
condition in the Forficuloidea. Snodgrass’s interpretation of homologies and his 
terminology will be followed here. 

Associated with the genitalia is the manubrium (Fig. 4). This is an elongate 
loop arising from the centre of the anterior margin of the ninth sternum. It is 
composed of a wire-like sclerotised frame closely enveloped in a cuticular mem¬ 
brane. In Anisolabis littorea the manubrium is narrow and is about as long as the 
sclerite. Burr (1916) holds that the manubrium has some value as a systematic 
character. 

The median flattened genital organ of Anisolabis littorea is completely invested 
in a tough cuticular membrane (Fig. 1). It lies above the subgenital plate, which 
in male Dermaptera is the ninth sternum. The genital chamber is an invagination 
of the intersegmental membrane behind the ninth sternum. The proximal, single 
portion of the organ lies within the body wall but the distal, paired section is 
outside. The basal parts of the two penes lie in the genital chamber with the 
apical portions (mesal lobes and lateral lobes) in the groove between the tenth 
sternites; they are covered by the subgenital plate. 
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Scale line represents 1 mm. 

Text-fig. 2. —Fig. 4—Subgenital plate with manubrium, ma, manubrium; me, membrane; 

9, ninth abdominal sternum. 

The investing membrane of the basal part of the genital organ is thickened 
and heavily sclerotised in a narrow band around the edge, undoubtedly serving a 
strengthening function. The ventral surface is also sclerotised. This part of the 
organ is hollow, the roof consisting solely of the investing membrane, while the 
lloor is occupied by two stout muscle bands with transverse fibres, each extending 
from the anterior end of the organ to the base of the corresponding penis. Lying 
in the cavity, which is probably fluid filled, are the ejaculatory ducts and a few 
large tracheae (Fig. 17). This basal portion of the genitalia is the “ apodemal 
plate” of Snodgrass (1935, 1936, 1957) and Hincks (1956), a term which seems 
to the writer to be somewhat inappropriate, as “ apod erne ” is generally applied 
to a cuticular ingrowth of the body wall. This is not the condition in the basal 
portion of the genitalia, for the structures noted above lie within it. 

The basal portion of each penis is stout and fairly heavily sclerotised, as also 
is the lateral lobe which is pointed apically and grooved longitudinally on the mesial 
face (Fig. 1). The mesal lobe is less heavily sclerotised. Both lobes are only very 
slightly movable. Each penis (including its lobes) is hollow and probably filled 
with fluid. The cavities within the genital organ are continuous and form a closed 
system. As mentioned above (p. 205) one or other of the mesal lobes is bent to face 
forward; this is normally the longer of the two and is partly everted (Fig. 1). It 
seems a matter of chance which remains straight, for of 32 males of Anisolabis 
littorea examined, 17 had the left lobe straight and 15 the right. This differs from 
the condition in Anisolabis maritima where “ the left lobe is turned proximally in the 
usual condition ” (Snodgrass, 1935). 
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The aperture of the mesal lobe is very wide and reflected inside it is the invest¬ 
ing membrane, which is much folded and bears numerous small spines and three 
sclerotised areas, one in the form of a narrow crescent and the others roughly 
triangular. These areas (Fig. 3) have very irregular surfaces. They occur through¬ 
out the group and may be of systematic significance. This membrane is everted 
on erection of the genital organ and is known as the eversible sac (the praeputial 
sac of some authors). 

The two ejaculatory ducts enter the genital organ at the apex of the basal 
portion and are notably asymmetrical within the organ. The duct leading to the 
reflected mesal lobe has the same structure after entering the genital organ as 
before (Figs. 1, 16, 17)—i.e., a duct consisting of a lining intima surrounded by 
epithelium lying free within a muscular tube. The intima continues on to the 
virga, an elongate, heavily sclerotised tube which varies somewhat in diameter and 
for its entire length hangs free in the lumen of the eversible sac (Figs. 1, 18). 
Proximally it is rather narrow and slightly sinuate for a short distance and then 
a small ovoid basal vesicle is interposed. From here the virga runs backwards as 
a strong tube which widens just before the extremity and then narrows again to 
a point. The outer muscular tube of the ejaculatory duct narrows to the basal 
vesicle and the eversible sac is also reflected back to and joins the basal vesicle 
(Fig. 1). In the ejaculatory duct corresponding with the straight mesal lobe the 
virga commences at the point of entry of the duct upon the genital organ. How¬ 
ever, the structural relations are as just described. 

The behaviour of individuals in copula (Giles, 1953) seems to be correlated 
with the absence of devices for gripping each other. Burr (1915) says that the 
parameres (lateral lobes of the present study) “ act as grips for locking the organs 
of the female ”. However, in Anisolabis littorea these lobes are not supplied with 
muscles and are in fact virtually immovable on the bases of the penes. 

The protractor muscles of the genitalia (Fig. 1) have their origin on the sub¬ 
genital plate, one on each side of and slightly behind the base of the manubrium. 
Each divides to two branches, one of which is inserted distally on the side of the 
basal portion of the organ, and the other proximally just laterad of the point of entry 
of the ejaculatory ducts. Each of the paired retractors has its origin near the mid¬ 
point of the side of the manubrium and runs backwards to its insertion on the basal 
portion of the genital organ just in front of the posterior attachment of the pro¬ 
tractor. The manubrium thus functions as an origin for the retractors of the genital 
organ as well as a basis for the muscle loops encircling the ejaculatory duct. 

In erection of the genitalia the genital chamber is everted and the whole organ 
lies free in the groove above the subgenital plate with the apical portion projecting 
between the forceps (Fig. 3). Erection would be effected by contraction of the 
protractors; contraction of the muscle loops would carry the ejaculatory ducts 
and vesicula seminalis backwards along with the genitalia. The long sinuous vasa 
deferentia would allow of this movement without affecting the testes. Retraction 
of the genital organ would be brought about by relaxation of the protractors and 
the muscle loops and the contraction of the retractors. Hydrostatic pressure set 
up in the fluid within the spaces of the genital organ during muscular contraction 
might play some part in erection, but is probably more important in the extrusion 
of the virga. This pressure would be reduced on muscular relaxation during re¬ 
traction of the genitalia. 

In those individuals where erection of the genitalia takes place at death (Fig. 3), 
only the virga of the straight mesal lobe is extruded, for about half its length. This 
is probably much less than during copulation. The writer has never seen the 
other virga everted and considers that only that of the straight mesal lobe is ever 
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extruded. If the virga of the bent lobe were everted, it could not be functional 
in the attitude adopted at copulation (Giles, 1953). Because the hinges of the 
mesal lobes are not flexible it is impossible for the lobes to be straightened and 
bent voluntarily, thus to function alternately. In any case, the lobes are not supplied 
with muscles. The single genital opening of the female is undoubtedly correlated 
with the single functional penis of the male, as is the long narrow tube of the 
female spermatheca correlated with the elongated male virga. This, of course, 
leaves the presence of the apparently non-functional reflected mesal lobe and 
associated structures completely unexplained. 

The virga is apparently extruded as a result of the contraction of the muscular 
tube of the ejaculatory duct. The backward movement is undoubtedly permitted 
by the free duct within the muscular tube. Extrusion of the virga is probably 
associated with, if not greatly assisted by, factors involved in the erection of the 
genitalia. The most important of these would be hydrostatic pressure acting on 
the eversible sac which would be forced to evert, thus drawing out the virga and 
assisting the contraction of the muscular tube of the ejaculatory duct. Withdrawal 
of the virga would take place when the muscles are relaxed and the hydrostatic 
pressure reduced. 

Snodgrass (1957) regards the mesal lobes and lateral lobes of the dermapteran 
genitalia as being homologous with the mesomeres and parameres of the genitalia 
of other insects. The writer recognises this relationship; the latter terms might well 
have been used here instead of the former. 
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